Introduction {#sec1-1}
============

The life course approach, recently popular in conceptualizing chronic disease etiology, proposes assessing the effects of physical and psychosocial exposures on chronic disease risk at different stages of life such as gestation, childhood, and adolescence.\[[@ref1]\] Exposure to one factor at one stage of life is likely to be connected with exposure to other factors at another life stage, and these exposures are likely to accumulate over the lifespan of the individual.\[[@ref2]\] It provides a more comprehensive approach than traditional risk factor epidemiology as it seeks to understand when and how particular exposures act on later health outcomes.

An individual\'s biological resources are influenced by their genetic endowment, their prenatal and postnatal development, and their social and physical environment in early life. Adversity in childhood becomes "embodied" at an early age and its full impact manifests later in life.\[[@ref3][@ref4]\]

Height and weight is an important surrogate marker of early development and of social and physical environment exposures in early life. Socioeconomic circumstances influence fetal development and growth during childhood. Subsequently, poor fetal development and delayed linear growth, as indexed, respectively, by low birth weight and shorter leg-length. Social inequalities in oral health have been well documented in the dental scientific literature, providing plenty of evidence for the poorer oral health of lower-socioeconomic status (SES) groups compared with their higher-SES counterparts.

First, life course approach appears to be well suited for dental caries as it is cumulative in nature, which would allow comparison of the degree of disease development among individuals. Second, dental caries is a chronic disease, which is more likely to be detected only during assessment. Third, its validly and reliably can be measured. Fourth, dental caries is prevalent, so that the required sample size for the cohort is manageable.\[[@ref5]\]

The life course approach is recommended for the prevention of obesity as well as of other chronic diseases by the World Health Organization (WHO).\[[@ref6]\] This approach is important among school aged-children in attainment of a common preventive approach for general and dental well-being, because increased body weight relative to body height (overweight and obesity) are more likely to be common among adolescents with higher caries.\[[@ref7]\]

There are very few studies exploring this plausible relation, so the aim of this study is to assess the association of dental caries experience with health factors among 12-year-old private and government school children with differing family-related characteristics in Guntur city, Andhra Pradesh.

Material and Methods {#sec1-2}
====================

A cross-sectional study was done by clinical examination of the children attending private and government schools located in Guntur city. Children who have completed 12 years of age by March 31 and who were willing to participate in the study were included in the study. Any medically compromised condition that contraindicated oral examination was the exclusion criterion. Informed consent was taken from children parents for participating in the study.

Ethical clearance and permission for execution of the study from D.E.O office; respective school authorities were taken prior to the start of the study. Sample size was calculated using this formula
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Where zα is standard normal variate value (1.96 for 95% CI), *p* is the prevalence of disease (80%), *q* is alternative prevalence (20%), and *d* is permissible error in prevalence rate (2.4); and estimated to be 800. A pilot study was carried out on 25 school children selected from one private and one government school to see the feasibility of the study.

Stratified systematic random sampling was done to select children. Schools were divided into 2 strata, i.e. private and government schools. Eight private and eight government schools were selected by systematic random sampling expecting 50 students in each school. All the eligible children in the selected schools present on the day of examination were included in the study.

The survey proforma prepared included demographic information on gender; school name; health factor which includes height (cm) and weight (kg); and family characteristics that includes type of family, number of children in their family, dental visits, and socioeconomic status. Socioeconomic status of study subjects was classified according to modified Kuppuswamy scale 2007.\[[@ref8]\] Proforma was filled by the examiner, height was recorded using measuring tape with least measurement of 1 cm, and weight was recorded using "Krups" bathroom weighing machine with least measurement of 0.5 kg and corrected for zero error every time before recording a new measurement.

Both English and Telugu questionnaires were used. Telugu is the regional language; hence, questionnaire was translated into Telugu language. The validity was checked by back translation method, involving blind translation into English. The validity of translation was verified by experts in both languages.

Clinical examination was done using Dentition status and treatment needs as per WHO Basic oral health survey 1997.\[[@ref9]\] One trained and calibrated dentist conducted all clinical oral examination with the trained recorder recording the observations. Before conducting the survey, the training and calibration of examiner was done to ensure reliability (k = 0.80). After taking permission from school authority, study proforma were distributed to the school children. This was followed by Type III ADA examination\[[@ref10]\] using autoclaved mouth mirror, CPI probe, and adequate illumination. A table and a two chair were arranged so as to allow maximum efficiency and ease of examination.

Data were compiled using Microsoft excel software and analyzed using SPSS V.20:0. Chi-square test by cross tabulations was used to compare the frequencies (level of significance, *P* \< 0.05). Analysis of variance is used to compare the health variables with DMFT. Kruskal--Wallis test was used to compare the socioeconomic status between caries experience. Logistic regression analysis was done for odds ratio to know the association between DMFT, health factor, and family-related characteristics.

Results {#sec1-3}
=======

In this study, 53% were males and 47% were females in government school. About 49.6% were males and 50.4% were females in private school as shown in [Graph 1](#F1){ref-type="fig"}.
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The total caries experience of government school children was 1.26 ± 1.32, whereas the private school children was 1.08 ± 0.63 \[[Table 1](#T1){ref-type="table"}\], which shows that government school children were more dentally diseased than the private school children.

###### 

Caries experience among school children

  Caries experience   DT            MT           FT          DMFT, mean±SD
  ------------------- ------------- ------------ ----------- ---------------
  Government          256 (64%)     7 (0.8%)     2 (1.5)%    1.26±1.32
  Private             237 (59.2%)   22 (2.75%)   6 (0.75)%   1.08±0.63

DT=decayed teeth, MT=missing teeth, FT=filled teeth, SD=standard deviation

[Table 2](#T2){ref-type="table"} shows that mean body height and weight of private school children were more than those of government school children. Private (0.041 \< 0.05) and government (0.028 \< 0.05) school children height was statistically significantly associated with DMFT, whereas no statistical significance was found between weight and DMFT of private and government school children.

###### 

The relationship between height and weight with DMFT in private and government school children

  Government   DMFT 0 (mean)   DMFT (1-3) (mean)   DMFT \>3 (mean)   *P*
  ------------ --------------- ------------------- ----------------- ---------
  Height       141.2           138.6               113.2             0.02\*
  Weight       35.7            32.8                31.7              0.061
  Private                                                            
  Height       143.7           139.7               138.9             0.041\*
  Weight       38.7            36.5                31.3              0.072

ANOVA test, \* statistically significant (*P*\<0.05)

[Table 3](#T3){ref-type="table"} shows the measures of family-related characteristics among government school children. Government school children spent \>6 h with their mother 186 (46.5%) and most of them visited dentist only in pain 351 (87.75%). These variables had no significant relation with dental caries. Most of the private school children spent more time with their mothers 147 (36.75%) and visited dentist only in pain 346 (86.5%). The *P* values shows that they are not significantly related to dental caries \[[Table 4](#T4){ref-type="table"}\]. Socioeconomic status of the government school children (*P* = 0.04) and private school children (*P* = 0.046) had a statistically significant relation with dental caries \[[Table 5](#T5){ref-type="table"}\].

###### 

Shows the relationship between family-related characteristics with DMFT among government school children

  Time spent with their mother   DMFT 0         DMFT (1-3)     DMFT \>3      *P*
  ------------------------------ -------------- -------------- ------------- -------
  \<2 h                          23 (15.54%)    28 (13.02%)    12 (32.43%)   0.391
  2-4 h                          26 (17.57%)    38 (17.67%)    9 (24.32%)    
  4-6 h                          24 (16.22%)    48 (22.33%)    6 (16.22%)    
  \>6 h                          75 (50.68%)    101 (46.98%)   10 (27.03%)   
  Visiting the dentist                                                       
   Regular check-up              24 (16.22%)    19 (8.84%)     6 (16.22%)    0.728
   In trouble                    124 (83.78%)   196 (91.16%)   31 (83.78%)   
  Family type                                                                
   Single parent                 10 (6.75%)     21 (9.76%)     2 (5.4%)      0.06
   Two parent                    91 (61.48%)    142 (66.04%)   30 (81.08%)   
   Joint family                  47 (31.75%)    52 (24.18%)    5 (13.51%)    
  Number of children                                                         0.51
   One                           8 (5.4%)       5 (2.38%)      1 (2.7%)      
   Two                           43 (29.05%)    116 (53.95%)   21 (56.76%)   
   More than two                 97 (65.54%)    94 (43.72%)    15 (40.54%)   

Chi-square test

###### 

Shows the relationship between family-related characteristics with DMFT among Private school children

  Time spent with their mothers   DMFT 0         DMFT (1-3)     DMFT \>3      *P*
  ------------------------------- -------------- -------------- ------------- -------
  2 h                             12 (7.55%)     10 (4.83%)     7 (20.59%)    0.424
  2-4 h                           42 (26.42%)    60 (28.99%)    8 (23.53%)    
  4-6 h                           30 (18.87%)    76 (36.71%)    8 (23.53%)    
  \>6 h                           75 (47.17%)    61 (29.47%)    11 (32.35%)   
  Dental visit                                                                
   Regular                        37 (23.27%)    14 (6.76%)     3 (8.82%)     0.095
   Trouble (pain)                 122 (76.73%)   193 (93.24%)   31 (91.18%)   
  Family type                                                                 
   Single parent                  16 (10.06%)    19 (9.17%)     9 (26.47%)    0.702
   Two parent                     131 (82.38%)   156 (75.36%)   19 (55.88%)   
   Joint family                   12 (7.54%)     32 (15.45%)    6 (17.64%)    
  Number of children                                                          
   One                            22 (13.83%)    10 (4.83%)     2 (5.88%)     0.866
   Two                            123 (77.35%)   178 (85.99%)   24 (70.58%)   
   More than two                  14 (8.8%)      19 (9.17%)     8 (23.52%)    

###### 

The relationship between socio economic status and DMFT in private and government school children

  SES - govt      DMFT 0        DMFT (1-3)     DMFT \>3      *P*
  --------------- ------------- -------------- ------------- ---------
  Upper           4 (2.7%)      0              1 (3.22%)     0.04\*
   Upper middle   29 (19.59%)   9 (4.18%)      2 (6.45%)     
   Lower middle   51 (34.45%)   117 (54.41%)   24 (77.41%)   
   Lower upper    57 (38.51%)   84 (39.06%)    10 (32.25%)   
   Lower          7 (4.72%)     5 (2.32%)      0             
  SES- private                                               
   Upper          68 (42.76%)   77 (37.19%)    11 (32.35%)   0.046\*
   Upper middle   58 (36.47%)   92 (44.44%)    16 (47.05%)   
   Lower middle   32 (20.12%)   36 (17.39%)    7 (20.58%)    
   Lower upper    1 (0.62%)     2 (0.96%)      0             
   Lower          0             0              0             

Kruskal-Wallis test; SES=socioeconomic status. \*statistically significant (*P*\<0.05)

Results of multiple logistic regression \[[Table 6](#T6){ref-type="table"}\] shows that government school children are 1.67 more times at the risk of dental caries attack when compared to private school children (*P* = 0.021). The shorter height children are more prone to dental caries compared to the taller children (OR = 1.45; CL = 1.04--2.02). Considering the socioeconomic status, middle-income group (OR = 1.01;CL = 0.7--1.4) and low-income class (OR = 1.16;CL = 0.55--2.18) had more risk of dental caries compared with upper class.

###### 

Multivariate logistic regression analysis to assess the risk factors association with dental caries

  Variables                        Independent variable (effect)   Chi-square   Sig                OR (95% CI)
  -------------------------------- ------------------------------- ------------ ------------------ ------------------
  Demographic variables            School                          5.29         **0.021**\*        1.67 (1.08-8.57)
  Government                                                                                       
  Gender female                    0.22                            0.64         0.93 (0.70-1.25)   
  Health variables                 Height \<164 cm                 4.80         **0.028**\*        1.45 (1.04-2.02)
  Weight \<39 kg                   0.03                            0.85         1.03 (0.73-1.46)   
  Family-related characteristics   SES                                                             
  Middle                           5.69                            **0.05**\*   1.01 (0.7-1.4)     
  Low                                                                           1.16 (0.55-2.18)   
  Dental visits                                                                                    
  Check up                         0.01                            0.98         0.99 (0.65-1.52)   
  Family type                                                                                      
  Single parent                    0.52                            0.77         1.29 (0.63-2.65)   
  Number of children               0.59                            0.74                            
  Two                                                                           1.3 (0.7-2.3)      
  More than two                                                                 1.04 (0.6-2.0)     

CI=confidence intervals, OD=odds ratio,\*statistically significant at (*P*\<0.05)

Discussion {#sec1-4}
==========

The aims and objectives of the present study were to know the relation between health variables and dental caries among 12-year school going children with differing family-related characteristics in Guntur city. Findings from this study supported the life course approach that health and family-related characteristics contribute to dental health.

According to gender-wise distribution, 49.6% were males and 51.4% were females, which is in accordance with census Guntur 2011 (Guntur).\[[@ref11]\]

Body height is used as a potential indicator of the long-term, cumulative effects of inadequacies of health; weight is an indicator of malnutrition. In this study, height is statistically significantly associated with DMFT among school children which is similar to the study conducted by Belinda Nicolau (2005).\[[@ref12]\] Height and dental caries can be related to fetal development and growth during pregnancy. It can be explained by the fact that nutritional deficiency during childhood delays linear growth as indexed by shorter leg length and affects the tooth structure, and even saliva secretion rate, buffering capacity, and immunological systems.

In this study, weight is not statistically significantly associated with DMFT, which is not in accordance with the study done by Nicolau (2003).\[[@ref13]\] It can be explained due to the fact that weight is a multifactorial component. Low birth weight may be due to poor maternal nutrition, smoking during pregnancy, and abnormal intrauterine growth.

This study reported dental caries prevalence to be 61.6% with a mean DMFT of 1.26 ± 1.32 in 12-year-old children, which is in accordance with DCI report (2004).\[[@ref14]\] In this study, more percentage of caries experience was observed in government school children, the reason could be lack of dental awareness toward dental problems, and less affordability to dental care because of their poor economic background, which simulates with the study done by Sudha (2005).\[[@ref15]\]

In this study, 86.25% of subjects visited the dentist only when in trouble or pain, which is similar to the study conducted by Sijjanpoudyal (2010).\[[@ref16]\] The possible reason might be due to the fact that tooth pain is an emergency condition, which has forced the subject to visit the dentist.

In this study, 77.25% of the children were from nuclear family, and 17.38% from joint family, and 5.38% were from single parent family, which is similar to the study conducted by Belinda (2005),\[[@ref17]\] in which 81.5% were from nuclear families. It did not show a statistically significant association between family type and dental caries which is not in accordance with the study conducted by Mattila (2005).\[[@ref18]\] This can be explained by the fact that caries is multifactorial and the type of family plays a less role in the causation of caries and the number of reconstituted families are comparatively less in India compared with foreign countries.

In this study, 38% of the government school children had more number of siblings than private school children (15.5%) and they belonged to low socioeconomic group. They had statistically significantly more caries compared with private school children. It is consistent with the study conducted by Cinar (2008).\[[@ref19]\] Children belonging to low socioeconomic class in government schools had more number of untreated caries compared with children from private schools which is similar to the study conducted by Schou (1995)\[[@ref20]\] and Goettams (2018).\[[@ref21]\] It is well known that children from low socio economic background cannot afford the costly dental treatment. The reason could be lack of dental awareness and less affordability to dental care.

According to logistic regression, the risk factors identified that are significantly associated with dental caries are type of school, height, and socioeconomic status. Government school children, height \<164 cm, and children from middle- and low-socioeconomic status are more prone to risk of dental caries.

Conclusion {#sec1-5}
==========

The life course frame work expands upon the adult lifestyle model to build a bridge where biological, psychological, and social models of disease causation are incorporated. To conclude, "the future value of a life course approach will depend for its success on elucidating new mechanisms and disease pathways as well as its ability to explain social, geographical and temporal patterns of disease distribution. The cooperation of paediatricians and dentists is necessary in assessment of general and dental health in a holistic context throughout the life course."
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